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Copernican Heliocentrism
by Benjamin Cavanaugh
(Honors Chemistry 1551)

S

ince the beginning of mankind, we have sought out the answers to questions provoked by our
ever so mysterious surroundings. We were not born into a world where things simply make
sense, and work in ways we would presume. As a species determined to explain the behavior
of the reality within which we live, scientific studies and propositions have built our understanding of
the universe to what it is today. Inevitably so, many studies and propositions about the workings of
material and the universe have been superseded by more accurate and true-to-life models. An
example of one such theory is the Copernican heliocentric model of the universe. This theory,
proposed by Nicolaus Copernicus, sought to describe the orientation of our universe with the sun at
center (Hence the name, helio- meaning sun and centric- implying at center). The theory proposed
that the earth and other observable planets orbit the sun in perfectly circular orbits, and that the sun
lies stationary at the center of the universe. It also describes the earths daily rotation about an axis,
annual revolution around the sun, and the annual tilting of its axis to explain seasonal changes in
climate. The Copernican heliocentric model of the universe was close to the modern understanding of
our universe, but was flawed in a few major ways.
Although Copernicus was flawed in his proposition (to be detailed further into this reading),
he was on the right track. This theory was a huge step in the right direction in describing the
organization of the universe as we know it today. The leading scientific theory that preceded
Copernicus’ heliocentric model was that of the geocentric model, (geo- meaning earth) which
positioned the earth stationary at the center of the universe (Lawson). This model, known as the
Ptolemaic system held strong in ancient civilizations during the times of Aristotle and Ptolemy.
Positioning the earth at the center of the universe came from one very strong intuition of the ancients,
being that it seemed as if everything in the sky made circles about the earth. It appeared as if the sun
and moon made a full rotation around the earth each day, and the stars appeared to be plotted over a
sphere that rotated around the earth’s axis once per day. Being positioned on the earth, it was very
natural for the ancients to believe earth to be at the center of things, as it did certainly appear so upon
initial observations.
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However believable this arrangement of the universe, it is not at all accurate to todays
accepted model. The measurable flaws of the geocentric model, such as inaccuracies in predicting
planets positions and inability to account for retrograde motion were solved with the introduction of
the much more accurate heliocentric model of the universe (Gingerich). So, with the introduction of
the heliocentric model, Copernicus proposed our universe was instead centered around our sun,
which was fixed in space. This proposal described planetary orbits as being perfectly circular and
concentric, and it was believed that all planetary motion could be described with simple circular
motion. This concept of simple circular motion was strongly supported by the works of Galileo, who
lived when the geocentric model was commonly accepted. This picture of the planets centered
around our sun was much closer to the way we see things today, as we know now the earth and
planets of our solar system do in fact orbit the sun.
Although Copernicus’ proposal was much closer to accurately describing the universe, it was
flawed in a few ways. Firstly, planets do not orbit the sun with perfectly circular orbits, but rather
travel in elliptical paths. This concept was first recognized by an astronomer named Johannes Kepler,
who worked to improve Copernicus’ heliocentric model with the introduction of his three laws of
planetary motion (Holton). Kepler’s first law of planetary motion stated that a planet’s orbit traced
the shape of an ellipse, rather than a circle. Further, Kepler’s work supported the fact that the sun is
not at the center of planet’s orbits, but rather at a focal point of their elliptical orbit. Kepler’s Second
and third laws described a more technical analysis of this elliptical model of planetary motion. His
second law stated that a line connecting the orbiting planet to the sun swept out equal areas in equal
amounts of time. This implied planet’s velocities were not constant, as when a planet came closer to
the sun it began to move faster along its orbit. Finally, Kepler’s third law stated that the orbital period
of a planet, if squared, was proportional to a half of the major axis of its elliptical orbit, cubed.

The second issue with the heliocentric model was the fact that it was supposed to be a model
of the universe. While the planets of our solar system are in fact centered around the sun, the same is
not true for the entire universe. During the time of Copernicus, they did not have the technology
necessary to fully understand the stars and their implications. This type of technology didn’t come
until much later on in time. As we know today, our solar system orbits the center of the Milky Way
Galaxy. And it is also understood that the Milky Way is part of a group of 50 other galaxies, deemed
the local group. It wasn’t until the 1920’s that an astronomer named Edwin Hubble showed that
distant clouds of light in the universe were actually other galaxies, dawning light upon the fact that
the Milky Way galaxy is just one of numerous other galaxies in space (Hubble Essentials).
Copernicus led a huge movement in scientific theory, and vastly improved the model of the
universe that preceded his heliocentric model. His model, however, was not perfect, as proved by
Kepler’s describing planetary motion as elliptical. The heliocentric model was also inevitably flawed
in its foundation due to the lack of technology necessary to see far off galaxies at that time. However
inaccurate his proposition, Copernicus’ heliocentric model was a huge advancement in our
understanding of the universe.
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